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Abstract
Enabled by communications and information technology, temporary virtual teams
are able to utilize talent from anywhere in the globe to service customers, solve business
problems, and provide unique educational experiences. Temporary virtual teams,
however, face many challenges to their effectiveness. In particular, many challenges to
effective communication and knowledge sharing exist. To be effective, methods intended
to address the unique challenges presented in the temporary virtual team environment are
needed. This paper presents practical methodologies that can be used towards the
development of an internal structure to support knowledge sharing between temporary
virtual teams.
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Chapter 1 – Introduction
Statement of Problem
Temporary virtual teams are groups of geographically and often temporally dispersed
individuals who work on time limited projects with the aid of information and communication
technology. The popularity of temporary virtual teams has increased as technology has evolved
to enable their use in the workplace and academic environments.
In academic settings, temporary virtual teams may be used to provide a valuable
educational experience to team members while providing services and value to non team
members. Ideally, in such an environment, the benefits provided by the temporary virtual team
will increase through time as iterations of the experience occur and knowledge is passed on and
utilized by future teams. Future teams should benefit from knowledge discovered by previous
teams, alleviating the time and resources necessary to re-discover knowledge. To achieve this
benefit, the development of an internal structure to support the knowledge sharing phase of the
knowledge management life cycle is necessary.
Statement of Goals and Objectives
The goal of this research is to evaluate the practical methodologies that support the
development of an internal structure to support knowledge sharing between temporary virtual
teams. As a member of a temporary virtual team responsible for providing database
administrative support to university database students, the researcher will conduct a qualitative
research study using an action research methodology to evaluate the socio-technical process of
knowledge sharing with future teams.
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Chapter 2 – Review of Literature and Research
Virtual Teams
Background and definition
Enabled by ongoing advancements in information and communications technology, many
organizations have begun to explore and realize the benefits of virtual teams. Gibson and Cohen
(2003) describe the potential benefits of virtual teams by stating, “Virtual teams that are
designed, managed, and implemented effectively can harness talent from anywhere in the globe
to solve business problems, service customers, and create new products” (p. 2). Qualifying this
statement, Gibson and Cohen (2003) also express an important caveat in the implementation of
virtual teams as “But if little attention is paid to how they are designed, managed, or supported,
they will fail. Organizations must create the conditions for effective virtual teamwork” (p. 2).
Virtual teams can be designed in many ways and for different purposes. While virtual
teams can differ in their design and purpose, they share a few distinct attributes. Common
attributes among virtual teams include the collaboration of independent individuals as a
functioning team sharing responsibility for desired outcomes, geographically dispersed team
members, and a reliance on communications and information technology as a means for
communication in the absence of face-to-face interaction between team members (Gibson &
Cohen, 2003; Jarvenpaa & Leidner, 1998; Kimble, Li, & Barlow, 2000).
Virtual teams can vary greatly in the extent of their virtuality. Describing this variance,
Gibson and Cohen (2003) state, “We see virtuality as a continuum. Virtual teams range in their
degree of virtuality, from slightly virtual to extremely virtual” (p. 5). Two of the primary
attributes that define virtual teams can be examined to determine the degree of a team’s
virtuality. The extent to which a virtual team is reliant on communication and information

2

technology in addition to the extent to which the team is geographically dispersed help to define
the level of virtuality of a team. As pointed out by Gibson and Cohen (2003), “A team that does
all its work through e-mail, text exchanges, and teleconferences, never meeting face-to-face, is
more virtual than a team that meets monthly face-to-face” (p. 5). Furthermore, teams dispersed
across temporal and spatial boundaries can be considered more virtual than teams located in the
same geographic location.
Temporary Virtual Teams
Some virtual teams posses the additional attribute of being limited in the amount of time
allocated to achieve their desired outcome. “This is not a defining characteristic of the virtual
team but rather a byproduct of the specialized function they often serve” (Powell, Piccoli & Ives,
2004, p. 7). Virtual teams defined as temporary can also be described as teams whose members
have not worked together in the past, and where there is no implication of team members
working together again in the future (Jarvenpaa & Ives, 1994; Lipnack & Stamps, 1997).
Additionally, the process of relationship building in temporary virtual teams is impeded by their
temporary nature (Jarvenpaa & Leidner, 1998).
Challenges and enabling conditions
While the potential benefits of virtual teams are many, they face unique challenges to
their success. The correlation between the virtuality of a team and the challenges, complexity,
and barriers to effectiveness which it may encounter is high (Gibson & Cohen, 2003; Jarvenpaa
& Leidner, 1998; Powell, Piccoli & Ives, 2004). Because members of temporary virtual teams
are spread across spatial, temporal, and cultural borders, factors vital to the team’s success
including trust, identity, coordination, leadership, and knowledge sharing become more
challenging and difficult to manage. The ambiguity encountered by team members as a result of
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the reliance on information and communications technologies in lieu of face-to-face
communications creates barriers to the effectiveness of virtual teams (Jarvenpaa & Leidner,
1998; Kimble, Li, & Barlow, 2000; Ocker & Fjermestad, 2008). Cuevas, Fiore, Salas and
Bowers (2004) “argue that technology-mediated interactions increase the level of abstraction
forced upon teams — a phenomenon referred to as team opacity…. Essentially, team opacity
describes the experience of increased ambiguity and artificiality (i.e., the unnatural quality)
associated with interaction in distributed environments” (p. 3).
The literature suggests that many enabling factors including shared understanding,
mutual trust, and knowledge management activities are necessary for virtual teams to be
effective (Gibson & Cohen, 2003; Hinds & Weisband, 2003; Jarvenpaa & Leidner, 1998;
Kimble, Li, & Barlow, 2000; Ocker & Fjermestad, 2008). Additionally, managers need to be
aware of and posses the skills necessary to provide the unique leadership and motivational
requirements of virtual teams. Because communications via electronic media are so vital to
virtual teams, it is essential that managers and leaders are able to effectively utilize that media to
create clear organizational structures, articulate role clarity, facilitate and encourage
communication, and improve socio-emotional relationships among virtual team members
(Kayworth & Leidner, 2002). As stated by Fisher and Fisher (2000), “Many of the traditional
skills and perspectives that aided the manager who led people located in a single building fall far
short of meeting the need…. New management strategies and techniques are needed” (p. xv).
Many individual capabilities are needed for virtual team members to be able to work
effectively with their teammates. As stated by Gibson and Cohen (2003), “First, they need
sufficient task-related knowledge and skills. They also need to have the skills to work
collaboratively in virtual space” (p. 10). The ability to accept and tolerate a high degree of
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ambiguity in virtual team communications as well as the ability or desire to work with people
who may posses different cultural perspectives are also desirable traits for virtual team members
(Gibson & Cohen, 2003; Vinaja, 2003). Additionally, Staples, Wong, and Cameron (2004)
identify “communicating effectively, having appropriate skills, being motivated, being
supportive of other team members, and being action oriented” (p. 175) as five general
characteristics of effective virtual team members.
To perform well, virtual teams members need to develop a shared understanding of the
team’s goals, the methods for achieving those goals and the tasks the team must perform.
Additionally, a shared understanding of team member’s knowledge and skills is needed for
effective team performance. There are many benefits for virtual teams when they develop a
shared understanding in these areas including a greater ability to predict the behaviors of team
members, a more efficient use of resources and effort, fewer errors, increased satisfaction and
motivation among team members, as well as a reduction in frustration and conflict among team
members (Hinds & Weisband, 2003). As stated by Powell, Piccoli, and Ives (2004), “Designing
team interaction that requires the setting of goals and strategies leads to the achievement of
shared mental models” (p. 9). To achieve these benefits, Hinds and Weisband (2003) recommend
the following practices for facilitating shared understanding in virtual teams:
1. Compose teams in which members have similar backgrounds.
2. Highlight and emphasize similarities among team members.
3. Facilitate sharing of personal information, especially early in the project.
4. Facilitate sharing of information about day-to-day activities throughout the project.
5. Identify essential knowledge that is needed on the project and make sure that this
knowledge is shared, especially across sites.
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6. Encourage face-to-face meetings with team members early in the project and periodically
throughout longer, more difficult projects.
7. Encourage team members to visit the work locations of other team members.
8. Build a strong team identity.
9. Keep turnover low.
10. Provide easy access to and support for (including training and technical support)
videoconferencing and on-line team spaces.
(p. 35).
It is important to consider the list of facilitating practices when designing and
implementing effective virtual teams. While each of these practices may help to facilitate a
shared understanding among team members, it is not always possible to utilize all of these
practices. As previously noted by Jarvenpaa and Leidner (1998), the process of relationship
building in temporary virtual teams is impeded by their temporary nature. This is due in part to
the fact that temporary virtual teams are unable to incorporate certain facilitating practices such
as keeping turnover low. Additionally, time and budget constraints often preclude such
facilitating practices as face-to-face meetings and the visitation of team member’s work sites.
Moreover, the use of technology as an enabler of shared understanding may be limited due to a
lack of technical training, support, and reliability (Hinds & Weisband, 2003).
Trust is an essential factor to consider in the effective formation and functioning of
virtual teams (Gignac, 2004; Hinds & Weisband, 2003; Jarvenpaa & Leidner, 1998; Kimble, Li,
& Barlow, 2000). According to Gignac (2004), if a virtual team is to achieve its purpose “it must
build a foundation of teamwork and trust for collaboration to truly happen and for performance
to be achieved” (p. 21). While many of the basic tenets of trust are challenged by the reliance of
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temporary virtual teams on electronic communication methods rather than face-to-face
communications, early research in the virtual environment has suggested that short-lived teams
are able to develop a high level of trust. In this research, this high level of trust is achieved by
adhering to a swift trust model (Jarvenpaa & Leidner, 1998; Kramer & Tyler, 1996; Powell,
Piccoli, & Ives, 2004).
As a basis for the concept of swift trust, Kramer and Tyler (1996) explain “As an
organizational form, temporary groups turn upside down traditional notions of
organizing….Moreover, there isn’t time to engage in the usual forms of confidence-building
activates that contribute to the development and maintenance of trust in more traditional,
enduring forms of organization” (p. 167). The concept of swift trust applies to temporary teams
designed with a common goal and a finite life span. Swift trust implies a willingness by team
members to suspend doubt about whether others, whom they are unfamiliar with, can be counted
on in order to accomplish the group’s goals. With swift trust, team members assume their
teammates are trustworthy and bypass the more traditional and time-consuming methods of
building trust (Kramer & Tyler, 1996). The perceived integrity of team members associated with
the swift trust concept can be especially beneficial in the early phases of temporary virtual teams,
although it may also help to facilitate the additional building and maintenance of trust over time
(Jarvenpaa & Leidner, 1998). This is supported by the suggestion of Kramer and Tyler (1996)
that after the initial trust among team members enabled by the concept of swift trust diminishes,
that trust is maintained by a “highly active, proactive, enthusiastic, generative style of action” (p.
180). Additionally, Jarvenpaa and Leidner (1998) state, “Action strengthens trust in a selffulfilling fashion: action will maintain members’ confidence that the team is able to manage the
uncertainty, risk and points of vulnerability, yet the conveyance of action has as a requisite the
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communication of individual activities” (p. 5). Similar to the importance of trust that Davenport
and Prusak (1998) attribute to the effective transfer of knowledge through the organization,
Gibson and Cohen (2003) state, “We have found that task notions of trust based on reliability
and responsiveness are likely the most critical in virtual teams” (p. 19).
Based on a series of case studies of global virtual teams, Jarvenpaa and Leidner (1998)
categorize characteristics of communication behaviors and team member actions that appear to
facilitate the existence of trust in virtual teams. Additionally, these characteristics are subdivided
into two groups. The first group contains those characteristics that appear to facilitate trust early
on, and the second group identifies those characteristics that may help maintain trust in the later
stages of virtual teams. A summary of these characteristics is presented in Table 1.
Table 1.
Trust Facilitating Communication Behaviors and Member Actions
Communication
Member Actions
Communication
Behaviors Facilitating Facilitating Trust
Behaviors Maintaining
Trust Early On
Early On
Trust Later on
Social
Coping with
Predictable
Communication
Technical and Task Communication
Uncertainty
Communication
Conveying
Enthusiasm

Individual Initiative

Substantive and
Timely Response

Member Actions
Facilitating Trust
Later On
Leadership

Transition from
Procedural to
Task Focus
Phlegmatic
Reaction to Crisis

(Jarvenpaa and Leidner, 1998, Table 5).
The research of Jarvenpaa and Leidner suggests a strong correlation between the amount
of social communication and initial trust in the studied teams. Members of teams identified as
displaying a high level of initial trust had engaged in more social exchanges early in the team’s
existence. These non-task exchanges about topics such as families, hobbies, and weekend
activities “appeared to foster trust in the beginning of the project but was insufficient in
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maintaining trust over the longer term” (Jarvenpaa & Leidner, 1998). This research supports
Hinds and Weisband’s statement, “Especially if their common background is not apparent, a
manager can help to establish common ground by identifying and pointing out to team members
where they share interests or experiences…. managers can point out shared hobbies, shared
family situations, and so forth…. On this foundation, shared understanding can be built” (2003,
p. 32).
Communication conveying enthusiasm also appeared to increase the level of initial trust
among team members. When team members described their team as a virtual family or a virtual
party, they displayed a higher level of initial trust. Jarvenpaa and Leidner state that high trust
teams “encouraged each other on the task, with such statements as, ‘everyone just keep pulling
together and we can do this’…The teams that moved from low to high trust expressed
enthusiasm and optimism as the project progressed” (1998). Similarly, Hinds and Weisband
(2003) state, “Another way to facilitate shared understanding in virtual teams is to increase team
spirit or team identity. Managers can increase team identity by ensuring that the team has an
overriding goal in which team members believe” (p. 34).
When the team members studied by Jarvenpaa and Leidner were able to develop a system
of coping with technical uncertainty and unstructured tasks, they displayed higher levels of initial
trust. High trust teams were more pragmatic in how they approached technical and task
uncertainty. For example, in order to be aware of missing messages, team members developed a
message numbering scheme. High trust teams also exchanged more messages intended to clarify
understanding and to develop consensus (Jarvenpaa & Leidner, 1998). While describing the
characteristics that effective virtual team members need to possess, Gibson and Cohen (2003)
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state, “Team members need to have a tolerance for ambiguity to deal with the unstructured
communication that characterizes much of virtual teamwork” (p. 10).
The initial trust in team members studied by Jarvenpaa and Leidner was higher when the
team members took initiative in making suggestions and decisions. Conversely, low trust team
members were more likely to wait for others to make decisions. In reference to the role of
electronic communications in this issue, Jarvenpaa and Leidner point out, “Furthermore, the
teams ending with low trust revealed simple task ideas and solutions with little explanation. One
cannot blame the medium for the lack of richness in their ideas; rather, the members simply
failed to provide details with their ideas” (1998).
Jarvenpaa and Leidner studied the effects of predictable communication as a behavior for
maintaining trust later in the team’s life cycle and determined that “Inequitable, irregular, and
unpredictable communication hindered trust” (1998). Similarly, Hinds and Weisband (2003)
point out, “Team members benefit from a shared understanding of the interaction anticipated
among team members, including roles and responsibilities, interdependencies, communication
patterns, and expectations for the flow of information” (p. 24). Additionally, high trust teams
differed in the way they communicated when compared low trust teams. In their
communications, the high trust teams provided more substantive and timely responses than low
trust teams (Jarvenpaa & Leidner, 1998). As noted earlier, Gibson and Cohen (2003) recognize
the importance of predictable and responsive communications when they state, “We have found
that task notions of trust based on reliability and responsiveness are likely the most critical in
virtual teams” (p. 19).
Jarvenpaa and Leidner found in their research that positive leadership facilitated trust
later in the life cycle of the teams studied. As opposed to low trust teams where the leadership
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engaged in negative reinforcement, the leadership in the high trust team maintained a positive
tone in their communications. Additionally, leaders and managers facilitate trust and are more
successful when they are able to keep team members on task by creating awareness about team
members’ progress. Managers can increase team identity and trust by ensuring that the team
members understand and believe in the team’s goals (Hinds & Weisband, 2003). According to
Gignac (2004), “facilitation strategies must be carefully planned and deployed so that the attitude
of ‘one for all and all for one’ is able to emerge and collaboration can truly occur. Indeed,
collaboration cannot be forced on people. It can only be facilitated” (p. 183). Furthermore, as
noted previously, it is essential that managers and leaders are able to create clear organizational
structures, articulate role clarity, facilitate and encourage communication, and improve socioemotional relationships among virtual team members (Kayworth & Leidner, 2002). Fisher and
Fisher (2000) emphasize the importance of recognizing and celebrating individual and team
accomplishments. Due to the added complexity of the virtual environment, managers need to be
more creative in their efforts to reward the team and its members for achieving goals and
milestones. Jarvenpaa and Leidner also report that teams able to transition their focus from rules
and procedures to tasks displayed a higher level of trust. High trust teams also appeared to be
more able to maintain their composure in reaction to crisis than low trust teams (Jarvenpaa &
Leidner, 1998). Staples, Wong, and Cameron (2004) include “setting goals and direction,
providing feedback, building trust, empowering team members, motivating team members,
having appropriate leadership styles, and developing self-control mechanisms in team members”
(p. 170) as seven general team leader best practices.
Research has suggested that knowledge management activities enable the effectiveness of
temporary virtual teams. This has been demonstrated in a study of communication differences
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between high and low performance temporary virtual teams conducted by Ocker and Fjermestad
(2008). In this study, team members communicated and collaborated solely via asynchronous
computer-mediated communication for a duration of between fourteen and seventeen days. At
the conclusion of each experiment, expert judges rated the quality and creativity of each team’s
solutions to assigned tasks. In their summary, the researchers noted that it was likely that the
high performance teams experienced coordination and overload difficulties due to the
significantly higher amount of back and forth critical debate. However, Ocker and Fjermestad
(2008) also point out that these high performance teams “incorporated two emergent structures
pertaining to knowledge management to counter these drawbacks of asynchronous interaction:
(1) reviewing the knowledge repository created as a result of their electronic communication, and
(2) summarizing content” (Ocker & Fjermestad, 2008, p. 63).
In these high performing teams, a team member would add structure to the team’s
discussion content by summarizing and organizing that content. This structuring process served
to organize the team’s work, and keep all the team members up to date on relevant topics.
Additionally, it provided a forum where team members could review the summarized data and
make sure their ideas were accurately represented. The existence of summarized knowledge and
information greatly enhanced the high performance team’s ability to create the reports necessary
to complete their tasks (Ocker & Fjermestad, 2008).
Conversely, low performance teams failed to implement knowledge management
activities, resulting in a limited capability to produce reports. In concluding their research, Ocker
and Fjermestad (2008) state, “actively attending to the management of knowledge, perhaps by
designating the role of knowledge manager within the team, may be a simple means of reaping
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the benefits of knowledge management without increasing the complexities of the
communication technology” (p. 65).
The process of summarization engaged in by the high performance temporary virtual
teams in Ocker and Fjermestad’s study is also referred to as codification. According to
Davenport and Prusak (1998), “The aim of codification is to put organizational knowledge into a
form that makes it accessible to those who need it. It literally turns knowledge into a code
(though not necessarily a computer code) to make it as organized, explicit, portable, and easy to
understand as possible” (p. 68). Through the process of codification, knowledge managers and
users enable the sharing and transfer of knowledge. However, care must be taken in the
codification process in order to retain the distinctive properties and value of the stored
knowledge. As Davenport and Prusak (1998) point out, “some structure for knowledge is
necessary, but too much kills it” (p. 68).
Knowledge creation and the sharing or transfer of knowledge
Virtual teams play an important role in the creation of knowledge by providing a
common, shared context where interaction, dialog, and the sharing of ideas occur. In this context,
multiple individual perspectives are presented, integrated, and reflected upon resulting in a new
collective perspective (Nonaka, 1998). Because teams provide a shared context where interaction
and idea sharing occurs between team members, they afford an environment suitable for the
genesis of knowledge. As Sveiby (1997) states, “We are constantly generating new knowledge
by analyzing the sensory impressions we receive (and the more senses we employ in the process,
the better)” (p. 31).
Sveiby’s statement illustrates two important fundamental aspects of virtual teams with
regard to knowledge creation and sharing. The first aspect is that the analysis of sensory
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impressions inherent in team dialog and interaction provides the basis or opportunity for
knowledge creation. The second aspect is that the more senses we employ in this analysis, the
better the potential for generating new knowledge. The second aspect is especially important for
virtual teams because as teams become more virtual, there is less opportunity for face-to-face
interaction between team members. This in turn limits the availability of sensory impressions
necessary for knowledge creation and sharing.
As Hinds and Weisband (2003) relate, “Face-to-face interaction provides rich social
information not available through most communication technologies....When interacting face-toface, people rely heavily on voice intonation, facial expressions, and gestures for cues to help
interpret meaning” (pp. 29-30). This limitation of virtual teams is also supported by Davenport
and Prusak (1998) as they state, “Transferring knowledge through personal conversations is
being threatened not only by industrial-age managers but also by the move to ‘virtual offices’”
(p. 91).
When the goal is to transfer or share knowledge between team members, it is
advantageous to identify the type of knowledge to be shared. The type of knowledge to be shared
will affect the difficulty and method of sharing or transfer. According to Davenport and Prusak
(1998):
Knowledge is a fluid mix of framed experience, values, contextual information, and
expert insight that provides a framework for evaluating and incorporating new
experiences and information. It originates and is applied in the minds of knowers. In
organizations, it often becomes embedded not only in documents or repositories but also
in organizational routines, processes, practices, and norms (p. 3).
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To better understand knowledge in a more practical sense, it is helpful to differentiate between
two different types of knowledge – tacit and explicit.
Tacit knowledge is contained in people’s minds often in the form of mental models or
beliefs. It may be acquired through apprenticeships or by observation. It can be thought of as the
know-how that is gained through the complex and time consuming process of learning a craft or
a profession. Tacit knowledge is so highly personal to the knower, that it is hard to fully
articulate and share (Nonaka, 1998).
Explicit knowledge on the other hand is more formal. It is the form of knowledge found
in documents or procedures. According to Nonaka (1998), “Explicit knowledge is formal and
systematic. For this reason, it can be easily communicated and shared, in product specifications
or a scientific formula or a computer program” (p. 27).
Davenport and Prusak (1998) provide a simple formula for knowledge transfer, “Transfer
= Transmission + Absorption (and Use)” (p. 101), which they further describe as “Knowledge
transfer involves two actions: transmission (sending or presenting knowledge to a potential
recipient) and absorption by that person or group” (p. 101). Additionally, they enhance their
description by distinguishing between the transfer of tacit and explicit knowledge. In doing so,
they provide two useful metaphors. The first is that the speed with which knowledge can be
transferred can be referred to as the velocity of transfer, with the second being that the richness
of the knowledge transferred may be referred to as the viscosity of transfer (Davenport & Prusak,
1998). Similar to the relationship between the viscosity of motor oil, and the velocity at which it
may flow, Davenport and Prusak (1998) explain that the factors behind the velocity and viscosity
of knowledge transfer are often at odds with each other and state, “What enhances velocity may
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thin the viscosity. Most knowledge transfer efforts strike a compromise between these two
factors” (p. 103).
Nonaka’s suggestion that richer tacit knowledge is more difficult and time consuming to
share than explicit knowledge is illustrated by the following statements made by Davenport and
Prusak (1998): “Knowledge transferred by means of a long apprenticeship or mentoring
relationship is likely to have a high viscosity: the receiver will gain a tremendous amount of
detailed and subtle knowledge over time” (p. 102) and “Knowledge retrieved from an on-line
database or acquired by reading an article will be much thinner” (pp. 102-103).
Knowledge Management Solutions
According to Davenport and Prusak (1998), “Knowledge is transferred in organizations
whether or not we manage the process at all” (p. 88). Knowledge is often transferred in an
informal and unstructured manner through events that occur in everyday organizational life.
Regardless of whether the event is a planned event such as a meeting, or an unplanned event
such as a random conversation at the water cooler, an important opportunity for knowledge
transfer exists. Noting the importance of informal, unstructured knowledge transfer, Davenport
and Prusak (1998) state, “Spontaneous, unstructured knowledge transfer is vital to a firm’s
success” (p. 89). They also recognize that any formal strategy for knowledge management
should not forget the importance of informal knowledge transfer methods as they point out
“Although the term knowledge management implies formalized transfer, one of its essential
elements is developing specific strategies to encourage such spontaneous exchanges” (Davenport
& Prusak, 1998, p. 89).
Sometimes, certain conditions exist to limit the effectiveness of informal, unstructured
knowledge sharing methods such as face-to-face conversations. Often, these methods for
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transferring knowledge are local and fragmentary. While important knowledge may be
transferred in a chance encounter with a fellow employee in the hallway, for example, this is
hardly a reliable method for the transference of knowledge in a time of need (Davenport &
Prusak, 1998). Also, the increased use of virtual teams has become an important factor which
challenges traditional informal knowledge sharing methods. Temporally and spatially dispersed
virtual teams, enabled by information and communication technologies, face unique knowledge
sharing and transfer challenges (Gibson & Cohen, 2003; Jarvenpaa & Leidner, 1998; Powell,
Piccoli & Ives, 2004).
These challenges suggest that the need for a more structured approach to both knowledge
sharing and the broader topic of knowledge management is needed. In response to these
challenges, Becerra-Fernandez, Gonzalez, and Sabherwal (2004) describe a variety of knowledge
management solutions intended to facilitate effective knowledge management. As a basis for
knowledge management solutions, Becerra-Fernandez et al. (2004) define knowledge
management as “performing the activates involved in discovering, capturing, sharing, and
applying knowledge so as to enhance, in a cost-effective fashion, the impact of knowledge on the
unit’s goal achievement” (p.31).
The knowledge management solutions described by Becerra-Fernandez et al. (2004), may
be divided into four broad levels including (1) knowledge management processes, (2) knowledge
management systems, (3) knowledge management mechanisms and technologies, and (4)
knowledge management infrastructure. Describing the relationship between the four levels of
knowledge management (KM) solutions, Becerra-Fernandez et al. (2004) state, “KM
infrastructure supports the KM mechanisms and technologies, and KM mechanisms and
technologies are used in KM systems that enable KM processes” (p. 32). This relationship is
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illustrated in Figure 1 below. Additionally, the curved arrows in Figure 1 highlight how the KM
infrastructure may benefit over time from both KM systems and KM mechanisms and
technologies (Becerra-Fernandez et al., 2004).

Figure 1. Overview of Knowledge Management Solutions (Becerra-Fernandez et al., 2004, p.
31)
Knowledge Management Processes
According to Becerra-Fernandez et al. (2004), “KM processes are the broad processes that
help in discovering, capturing, sharing, and applying knowledge” (p. 31). These four processes are
supported by seven KM subprocesses as is illustrated in Figure 2.
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Figure 2. Knowledge Management Processes (Becerra-Fernandez et al., 2004, p. 32)
Four of the KM subprocesses including socialization, combination, externalization, and
internalization are based on the four modes of knowledge conversion described by Nonaka
(1994). While new knowledge always begins with the individual, these four modes of knowledge
conversion exist in dynamic interaction as a kind of spiral of knowledge (Nonaka, 1998).
According to Nonaka (1994):
The assumption that knowledge is created through conversion between tacit and explicit
knowledge allows us to postulate four different “modes” of knowledge conversion: (1)
from tacit knowledge to tacit knowledge, (2) from explicit knowledge to explicit
knowledge, (3) from tacit knowledge to explicit knowledge, and (4) from explicit
knowledge to tacit knowledge (p. 18).
Figure 3 illustrates the four KM subprocesses resulting from the conversion of tacit and explicit
knowledge in Nonaka’s four modes of knowledge conversion.
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Figure 3. Modes of Knowledge Conversion (Nonaka, 1994, p. 19).
The first mode of conversion where tacit knowledge is converted to tacit knowledge
through the interaction between individuals is known as socialization. Socialization is a process
where the sharing of experiences, such as shared mental models and skills, takes place resulting
in the creation of tacit knowledge (Nonaka, 1994).
The second mode of conversion where explicit knowledge is converted to explicit
knowledge by incorporating the use of social processes to combine different sources of explicit
knowledge is known as combination (Nonaka, 1994). Sveiby (1997) describes Nonaka’s concept
of combination as “the process of systemizing explicit concepts into a knowledge system, that is,
combining different bodies of explicit knowledge into new explicit knowledge by analyzing,
categorizing, and reconfiguring information” (p. 48).
The third mode of conversion where tacit knowledge is converted to explicit knowledge
is known as externalization. When an individual is able to articulate the foundations of their tacit
knowledge, they are converting it to explicit knowledge. When tacit knowledge is converted to
explicit knowledge, it may be shared with others more easily (Nonaka, 1998).
The fourth mode of conversion where explicit knowledge is converted to tacit knowledge
is known as internalization. The process of internalization is similar to the traditional notion of
learning (Nonaka, 1994). According to Nonaka (1998), “as new explicit knowledge is shared
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throughout an organization, other employees begin to internalize it-that is, they use it to broaden,
extend, and reframe their own tacit knowledge” (p. 29).
The KM subprocess of exchange describes the sharing of explicit knowledge through the
transfer or communication of information between individuals, groups, and organizations
(Becerra-Fernandez et al., 2004; Grant, 1996a). Becerra-Fernandez et al. (2004) provide the
transference of a product design manual from one employee to another as an example of the
exchange of explicit knowledge.
The two remaining subprocesses, direction and routines, are specific to the KM process
of knowledge application. These KM subprocesses, which are useful in the application of
available knowledge rather than the exchange or transfer of knowledge, refer to mechanisms for
the integration of specialized knowledge (Becerra-Fernandez et al., 2004; Grant, 1996a).
Demsetz (1991) defines direction in this context as a “low cost method of communicating
between specialists and the large number of persons who either are non-specialists or who are
specialists in other fields” (p. 172). When individuals possessing specialized knowledge direct
the actions of other individuals without actually transferring their tacit knowledge, they are in
effect providing a mechanism where that knowledge may be converted into more easily
understood explicit knowledge such as rules or procedures (Becerra-Fernandez et al., 2004;
Grant, 1996a).
According to Grant (1996b), “An organizational routine provides a mechanism for
coordination which is not dependent upon the need for communication of knowledge in explicit
form” (p. 379). While the complex patterns of behavior embodied in routines may take time to
develop, they offer advantages over direction including economizing on communication and a
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greater capacity to vary responses to a broad range of circumstances (Grant, 1996a; Grant,
1996b).
Becerra-Fernandez et al. (2004) define the KM process of knowledge discovery as “the
development of new tacit or explicit knowledge from data and information or from the synthesis
of prior knowledge” (p. 33). Discerning between the discovery of tacit versus explicit
knowledge, tacit knowledge is discovered through the KM subprocess of socialization and
explicit is discovered through the KM subprocess of combination (Becerra-Fernandez et al.,
2004; Nonaka, 1994).
While socialization is generally believed to refer to the synthesis of tacit knowledge
between individuals through joint activities requiring face-to-face contact such as
apprenticeships, successful examples of socialization in virtual communities exist. For example,
in their research of the Linux kernel development project, Lee and Cole (2003) “build a model
of community-based, evolutionary knowledge creation to study how thousands of talented
volunteers, dispersed across organizational and geographical boundaries, collaborate via the
internet to produce a knowledge intensive, innovative product of high quality” (p. 633). Their
work suggests that through the processes of mutual criticism and software code evaluation, a
context for new knowledge creation by socialization was provided in these virtual communities.
Moreover, when the multiple sources of explicit knowledge contributed by the many participants
in these virtual communities were aggregated, the opportunity for knowledge creation by
combination was effectively provided (Peddibhotla and Subramani, 2008).
The KM process of knowledge capture is defined by Becerra-Fernandez et al. (2004) as
“the process of retrieving either explicit or tacit knowledge that resides within people, artifacts,
or organizational entities” (p. 33). The capture of tacit knowledge benefits from the KM
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subprocess of externalization. Becerra-Fernandez et al. (2004) explain the documentation of
lessons learned about a client organization by a consulting team as an example of externalization.
Additionally, management books are examples of externalization. Inversely, the capture of
explicit knowledge benefits from the KM subprocess of internalization. According to Sveiby
(1997), “Internalization is helped along if the knowledge is verbalized as oral stories or if
systems document processes are used. Simulations are another way to accomplish this mode of
knowledge conversion” (p. 48).
The KM process of knowledge sharing is accomplished when tacit or explicit knowledge
is communicated to other individuals, groups, departments, or organizations in a manner such
that the recipient can understand it well enough to act on it (Becerra-Fernandez et al., 2004;
Jensen & Meckling, 1996; Alavi & Leidner, 2001). The sharing of tacit knowledge is facilitated
by the KM subprocess of socialization while explicit knowledge sharing is enabled by the KM
subprocess of exchange. It is important to note that effective knowledge sharing involves the
sharing of actual knowledge rather than recommendations based on the knowledge (BecerraFernandez et al., 2004). More in depth examples of knowledge sharing will be presented in a
following section of this review of literature.
The KM process of knowledge application is dependent on available knowledge.
According to Becerra-Fernandez et al. (2004), “In applying knowledge, the party that makes use
of it does not necessarily need to comprehend it. All that is needed is that somehow the
knowledge is used to guide decisions and actions” (p. 35). Described previously in this review,
direction and routines are the KM subprocesses that facilitate knowledge application.
Knowledge Management Systems, Mechanisms and Technologies
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Knowledge management systems are developed to support the four KM processes of
knowledge discovery, capture, sharing, and application. KM systems utilize KM mechanisms
and technologies which are in turn supported by the KM infrastructure (Becerra-Fernandez et al.,
2004). A summary of KM processes, subprocesses, systems, facilitating mechanisms, and
technologies are presented in Table 2.
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Table 2.
Components of Knowledge Management Solutions

(Becerra-Fernandez et al., 2004, p. 41)
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Knowledge Management Infrastructure
The KM infrastructure provides the foundation for the KM solutions described by
Becerra-Fernandez et al. (2004). It is composed of five main components including organization
culture, organization structure, information technology infrastructure, common knowledge, and
the physical environment.
Explaining the importance of organizational culture, Davenport and Prusak (1998) state,
“Extensive knowledge transfer could not happen in large global companies without the tools
provided by information technology, but the values, norms, and behaviors that make up a
company’s culture are the principal determinants of how successfully important knowledge is
transferred” (p. 96). Similarly, Becerra-Fernandez et al. (2004) accentuate the findings of a
survey of KM practices in U.S. companies performed by Dyer and McDonough (2001) which
“indicated that the four most important challenges in KM are nontechnical in nature, and include,
in order of importance: (1) the organization’s employees have no time for KM; (2) the current
organization culture does not encourage knowledge sharing; (3) inadequate understanding of KM
and its benefits to the company; and (4) inability to measure the financial benefits from KM” (p.
40).
An organization’s structure is also an important component of the KM infrastructure. As
stated by Becerra-Fernandez et al. (2004), “the hierarchical structure of the organization affects
the people with whom individuals frequently interact, and to or from whom they are
consequently likely to transfer knowledge” (p. 42). Moreover, the creation of specialized
structures and roles in support of KM serves to facilitate the KM processes as well as reinforce
and highlight the importance that the organization places on KM (Becerra-Fernandez et al.,
2004; Davenport & Prusak, 1998).
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Information technology is another important component of the KM infrastructure as it is
a key enabler of KM processes. Davenport and Prusak (1998) state, “As a general rule, though,
the more rich and tacit knowledge is, the more technology should be used to enable people to
share that knowledge directly” (p. 96). They also point out that the velocity of knowledge is
enhanced with information technology such as computers and networks. Information technology
enables KM processes in many ways. By extending such capabilities as reach (the availability of
access or connections), depth (the richness or amount of detail communicated), and the
aggregation of large volumes of data in an efficient manner, information technology enables
many of the KM systems which in turn support KM processes (Becerra-Fernandez et al., 2004;
Draft & Lengel, 1986; Evans & Wurster, 1999).
As a key component of the KM infrastructure, common knowledge supports knowledge
transfer and sharing within the organization. According to Dixon (2000):
Like many English words, share has two meanings; it means to give away a part, which is
an act of generosity, and it means to hold in common, as in a ‘shared belief system.’
These seemingly different meanings merge in the context of knowledge management. If I
share my knowledge, that is, give it away, then we can both hold it in common—common
knowledge that is known throughout the organization (p. 9).
Similarly, Davenport and Prusak (1998) state “A major factor in the success of any knowledge
transfer project is the common language of the participants” (p. 98). Additionally, the value of
knowledge held by experts in the organization can be enhanced and leveraged by integrating it
with the knowledge of others into common knowledge (Becerra-Fernandez et al., 2004).
The last component of the KM infrastructure is the physical environment. BecerraFernandez et al. (2004) state that key aspects of this component “include the design of buildings
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and the separation between them; the location, size, and type of offices; the type, number, and
nature of meeting rooms…. Physical environment can foster KM by providing opportunities for
employees to meet and share ideas” (p. 45). The lack of a physical environment in the context of
temporary virtual teams presents challenges to their effectiveness. As explained earlier, the
ambiguity encountered by team members as a result of the reliance on information and
communications technologies in lieu of face-to-face communications creates barriers to the
effectiveness of virtual teams (Jarvenpaa & Leidner, 1998; Kimble, Li, & Barlow, 2000; Ocker
& Fjermestad, 2008).
Knowledge Sharing Systems
When organizations fail to effectively implement mechanisms and technologies for the
organization and exchange of documents or allow the proliferation of disparate information
sources, they fail to take advantage of and are at risk of losing their explicit organizational
knowledge assets. Moreover, the loss of the tacit organizational knowledge held in the minds of
the employees of the organization may be lost when those employees retire or leave the
organization (Becerra-Fernandez et al., 2004). Recognizing the costs of losing either tacit or
explicit organizational knowledge, organizations have become more committed to retaining their
knowledge assets, or organizational memory through the use of knowledge sharing systems. As
stated by Dixon (2000), “Perhaps organizations are now addressing the issue of knowledge
sharing due to their growing awareness of the importance of knowledge to organizational success
or perhaps because technology has made the sharing of knowledge more feasible” (p. 2). While
systems for knowledge discovery, capture, sharing, and application are all needed for
organizations to effectively manage their knowledge assets, the remainder of this review of
literature will concentrate on the importance and characteristics of knowledge sharing systems.
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According to Becerra-Fernandez et al. (2004), “Knowledge sharing systems can be
described as systems that enable members of an organization to acquire tacit and explicit
knowledge from each other” (p. 301). When organizations make a commitment to knowledge
sharing systems, they are not only promoting the sharing and reuse of organizational knowledge
assets, but they are helping to facilitate a culture of organizational learning as well (BecerraFernandez et al., 2004). The value of establishing an organizational culture based on learning and
the sharing of knowledge is difficult to quantify, but should not be underestimated if knowledge
sharing systems are to be effectively utilized. As stated by Davenport and Prusak (1998),
“Extensive knowledge transfer could not happen in large global companies without the tools
provided by information technology, but the values, norms, and behaviors that make up a
company’s culture are the principal determinants of how successfully important knowledge is
transferred” (p. 96).
Knowledge Sharing System Design
Many factors are important to consider in the design of knowledge sharing systems. In
their analysis of technological support for knowledge management and sharing in industrial
practice, Kuhn and Abecker (1997) describe and define the concept of Corporate or
Organizational Memory as, “a comprehensive computer system which captures a company's
accumulated know-how and other knowledge assets and makes them available to enhance the
efficiency and effectiveness of knowledge-intensive work processes” (p. 929). Based on their
studies of Corporate Memories for supporting various aspects in the product life-cycles of three
European corporations, Kuhn and Abecker (1997) identify the following requirements as crucial
for the success of organizational memory information system projects in industrial practice:
1. Collection and systematic organization of information from various sources.
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2. Integration into existing work environment.
3. Minimization of up-front knowledge engineering.
4. Active presentation of relevant information.
5. Exploiting user feedback for maintenance and evolution.
(p. 942).
Knowledge Sharing System Types
According to Becerra-Fernandez et al. (2004), “Knowledge sharing systems are classified
according to their attributes. These specific types of knowledge sharing systems include:
1. Incident report databases.
2. Alert systems.
3. Best practices databases.
4. Lesson-learned (LL) systems.
5. Expertise-locator (EL) systems”
(p. 305).
Incident report databases are utilized to describe and disseminate information regarding
unsuccessful experiences as well as incidents or malfunctions, such as software bug reports.
Generally, incident reports list arguments that explain the incident without posing
recommendations (Becerra-Fernandez et al., 2004; Weber, Aha, & Becerra-Fernandez, 2001).
According to Weber et al. (2001), Alert systems “manage repositories of alerts that are
organized by a set of related organizations that share the same technology and suppliers. Some
organizations use the same communication process to disseminate both lessons and alerts, which
can be used as sources for creating lessons” (p. 19).
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As opposed to incident report and alert systems, best practices databases describe
successful efforts. These are descriptions of previously successful ideas that are applicable to
organizational processes (Becerra-Fernandez et al., 2004; Weber et al., 2001). Essentially, best
practices describe the best way to perform some activity. According to O’Leary (1999),
“Reengineering has led to permanent changes in our knowledge of how to perform some
business processes more efficiently. As a result, as generic processes become reengineered, best
practices begin to emerge. These best practices then are adapted by competitors so that they can
remain competitive” (p. 19).
According to Weber et al. (2001), the goal of a lessons learned (LL) system is “to capture
and provide lessons that can benefit employees who encounter situations that closely resemble a
previous experience in a similar situation” (p. 18). The essential tasks of LL systems in support
of organizational processes are to collect lessons, verify the lessons for correctness, store the
lesson through indexing, formatting, and incorporation into a repository, disseminate the lesson
in order to promote its reuse, and finally, reuse or apply the lesson (Weber et al., 2001). With LL
systems, individuals can benefit from the knowledge acquired by others. Individuals can
articulate their tacit knowledge acquired through the performance of certain tasks into a more
explicit format which can be more easily shared with and reused by others.
The four knowledge sharing systems described above represent commonly used types of
knowledge repositories. Their functionality is summarized in Table 3.
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Table 3.
Types of Knowledge Repositories
Originates
Knowledgefrom
Sharing System
Experiences?
Incident reports
Yes

Describes a
Complete
Process?
No

Describes
Failures?
Yes

Describes
Successes?
No

Orientation
Organization

Alerts

Yes

No

Yes

No

Industry

Lessons Learned
System

Yes

No

Yes

Yes

Organization

Yes

No

Yes

Industry

Best Practices
Possibly
Databases
(Weber et al., 2001, p. 19)

The intent of Expertise-locator (EL) knowledge sharing systems is to catalog knowledge
competencies, including information not typically captured by human resources systems, in a
way that is accessible across the organization (Becerra-Fernandez et al., 2004). Unlike the four
types of knowledge sharing systems described previously, EL systems, also referred to as yellow
pages or knowledge maps, constitute a guide to knowledge rather than a repository containing it.
As stated by Davenport and Prusak (1998), “Developing a knowledge map involves locating
important knowledge in the organization and then publishing some sort of list or picture that
shows where to find it. Knowledge maps typically point to people as well as to documents and
databases” (p. 72).
Because tacit knowledge is so complex and internalized by the knower, it is difficult to
accurately articulate and codify in a repository. This is why in many cases; the best way to
enable the sharing of tacit knowledge is to facilitate the finding of individuals who possess the
desired knowledge (Davenport and Prusak, 1998). While EL systems are generally intended to
perform the same purpose, they are often implemented in different ways. According to BecerraFernandez et al. (2004), characteristics including the purpose of the system, the access method to
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the information in the system, the methods for assessing the knowledge resources, the level of
participation within the organization, the knowledge taxonomy used to classify the knowledge
resources, as well as the levels of competencies of the knowledge resources identified by the EL
system are factors which differentiate different EL system implementations.
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Chapter 3 – Research Methodology
Background
The researcher had initially planned to utilize an action research methodology to
accomplish the goals of this research. With its many qualitative measures, it was felt that an
action research methodology would enable the collection and analysis of rich descriptive data in
a research area heavily dependent upon both social and technical factors. However, after
conducting a more thorough evaluation of action research, the researcher came to the conclusion
that the research area chosen for this research as well as the researcher’s involvement in that area
did not present the necessary environment for effective action research.
Action research involves the important elements of planning and implementing action in
addition to the observation of, and reflection on the results of that action. In order to effect
successful action research, these elements may need to be performed many times as a spiral of
planning, acting, observation, and reflection before the desired result or outcome is achieved
(Kemmis & McTaggart, 1988).
The researcher felt that two characteristics of the research area would hinder the action
research process. First of all, while the goals of this research involve the examination and
exploration of the effectiveness of certain actions and methods intended to promote an effective
progression of virtual teams over time, these actions were to a great degree planned and
implemented by participants other than the researcher. Secondly, with a goal of evaluating the
practical methodologies that support the development of an internal structure to support
knowledge sharing between temporary virtual teams, the researcher concluded that there wasn’t
enough time available to complete the multiple iterations of the spiral of planning, action,
observation, and reflection needed for effective action research.
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Overview
Single case study research was utilized as the research methodology for this study. As a
well established research methodology, case study research provides the advantages of many
qualitative research measures similar to action research, but without the added dimensions of the
researcher being responsible for actions taken and without the need for a greater period of time to
conduct the research. Yin (2003) defines the case study research method as an “empirical inquiry
that investigates a contemporary phenomenon within its real-life context, especially when the
boundaries between phenomenon and context are not clearly evident” (p. 13). Utilized by
researchers for many years in a variety of disciplines, case study research emphasizes a
descriptive contextual analysis of a limited number of events or conditions and their
relationships. As a qualitative research method, case study research has been widely used to
examine contemporary real-life situations (Soy, 1997; Yin, 2003). Often, the goal of case study
research is to progress toward a holistic understanding of cultural systems of action (Feagin,
Orum, & Sjoberg, 1991).
A review of literature in the areas of virtual teams and knowledge sharing was conducted
in order to better understand the research area. This review of literature also provided the
researcher with needed insight for the selection of a research methodology. While the need for
and use of technology to more effectively share knowledge is well documented, the literature
also suggests that the tendency by many to view technology as an end all diminishes the needed
emphasis on and development of the softer more social aspects of virtual teams (Davenport &
Prusak, 1994; Dixon, 2000). Similarly, the researcher’s desire to incorporate the contextual
social and personal perspectives of the participants involved in the research area into this study
provided further incentive for the researcher to select the case study research methodology.

35

Case Study Research Framework
Based on the works of well know case study researchers Robert E. Stake, Helen Simons,
and Robert K. Yin, Soy (1998) proposes that the following six steps can be used to effectively
organize and conduct case study research:
1. Determine and define the research questions
2. Select the cases and determine data gathering techniques
3. Prepare to collect the data
4. Collect data in the field
5. Evaluate and analyze the data
6. Prepare the report
These six steps were utilized as a framework for the remainder of this research.
Determine and define the research questions
The determination and definition of the research questions was important in order to
provide focus and direction to the remainder of the research. The goal of this research was to
evaluate the practical methodologies that support the development of an internal structure to
support knowledge sharing between temporary virtual teams. With this goal in mind, the
research questions were formulated in a manner intended to facilitate the correlation of the data
derived from the review of literature with the data collected in the research area.
Several important themes and theories relevant to effective temporary virtual teams and
their knowledge sharing activities became evident in the review of literature. These themes and
theories provided the basis for theoretical propositions and are evident in the following research
questions:
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1. How can temporary virtual teams overcome the challenges presented by their reliance on
communication and information technologies, and the lack of face-to-face
communications in their temporally and spatially dispersed work environments?
2. How important are knowledge sharing activities to temporary virtual teams and how may
they be useful?
3. What currently used knowledge sharing activities are the most effective? Why?
4. What additional knowledge sharing activities would be beneficial to future temporary
virtual teams? Why?
Select the cases and determine data gathering techniques
The case studied for this research was a graduate level global database and information
systems practicum which was generally referred to as the database practicum. Initially started in
early 2000, a major focus of the database practicum is to expose students to the skills required of
a 21st Century Knowledge Worker.
With an emphasis on the areas of knowledge management, learning organizations, virtual
teams, and remote administration, the database practicum offers a unique opportunity to students
who desire to learn more about these topics. Another major focus of the database practicum is to
provide services to students participating in database related coursework. The students
participating in the database practicum, in addition to the faculty members who oversee and
manage the program, are responsible for all aspects of the installation, service, and support of
databases and database related products utilized in this academic environment. Students
participating in the database practicum make a six month commitment to provide and support
these services. With two database practicums per annum, they are organized as an A and a B
database practicum. The A database practicum operates from January till June, and the B
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database practicum operates from July till December. For the purposes of this research, the
2008B practicum was referred to as the database practicum, and was effectively the unit of
analysis of this research.
An important consideration in this case is that from the initiation of the first database
practicum to its current implementation, the faculty member primarily responsible for the
creation and management of the database practicum left the university with little notice.
Unfortunately, much of the knowledge necessary to the operations of the database practicum was
lost with the departure of this faculty member. As a result of this event, a new team of faculty
was created to manage the database practicum. Recognizing the loss of valuable operational
knowledge, the new faculty team emphasized the areas of knowledge and change management as
essential to preventing a future loss of operational knowledge. As a student participating in the
2008B database practicum, the researcher gathered data from the case in the form of participant
observation, interviews of the faculty team, a survey of the student participants, and a document
analysis.
Prepare to collect the data
In preparation for data collection, a case study database was created. As a repository of
evidence collected in the research area, the case study database was capable of storing and
organizing a variety of data collected from multiple data sources. The interview and survey data
collection techniques utilized in this research reflected the virtuality of the database practicum as
they were implemented in a web-based format rather than in a face-to-face environment.
Collect data in the field
As the researcher was an active participant in the database practicum, participant
observation was employed as a data collection method. Mindful of the potential for bias
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attributed to this method of data collection, the researcher believed participant observation would
provide greater insight into the interpersonal behaviors and motives of the database practicum’s
participants and faculty team. Additionally, participant observation allowed the researcher to
experience first hand the methodologies utilized by the database practicum to achieve its goals.
The faculty team and student participants of the database practicum were contacted by
the researcher to encourage their participation in this case study. Data was collected from the
faculty team and student participants with interview and survey data collection techniques. With
interviews and surveys, the intent of the researcher was to gather targeted data focused largely by
the theoretical propositions of this study and the review of literature which provided their basis.
The database practicum faculty team was asked to answer the six open-ended questions
listed below:
Faculty team interview questions:
1. How does the lack of face-to-face communications in the database practicum
environment affect the levels of trust and shared understanding among participants?
2. How do you foster trust and shared understanding among the participants of the database
practicum?
3. How would you describe the communication behaviors and participant actions of
effective participants in the database practicum?
4. How important are knowledge sharing activities to temporary virtual teams such as the
database practicum?
5. What knowledge sharing systems or activities currently in use by the database practicum
are the most effective? Why?
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6. What additional knowledge sharing systems or activities would be beneficial to current or
future database practicums? Why?
Appendix B contains a sample faculty team interview.
The student participants of the database practicum were asked to complete a likert scale
survey with the following five-level likert item format:
1. Strongly disagree
2. Disagree
3. Neither agree nor disagree
4. Agree
5. Strongly Agree
This survey required the database practicum student participants to evaluate and respond to the
following twenty five likert item statements:
Student participant survey statements:
1. Effective knowledge sharing systems, mechanisms, and technologies are important to
share knowledge with future database practicums.
2. Actions of participants that reflect the ability to cope with technical and task uncertainty
build trust within the database practicum environment
3. Predictable communication behavior is important for building trust in the database
practicum.
4. The ability to reference a best practices database would enhance the level of knowledge
sharing in the database practicum.
5. Actions of participants that display rational, disciplined behavior in reaction to crisis
build trust in the database practicum.
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6. The database practicum faculty team has made knowledge management processes such as
knowledge sharing a priority.
7. The lack of face-to-face communications reduces the level of knowledge sharing in the
database practicum.
8. The database practicum is fully utilizing knowledge sharing systems for the sharing of
both implicit and explicit knowledge with future database practicums.
9. Incident reporting systems like TrackIt are important for knowledge sharing in the
database practicum.
10. The communication and information technology utilized in the database practicum
environment promotes a high-level of trust and shared understanding between its
participants.
11. Positive leadership activities can promote a higher-level of trust and shared
understanding in the database practicum environment.
12. The database practicum would benefit from the implementation of a knowledge map or
expertise locator system.
13. Substantive and timely responses to requests are communication behaviors important to
build trust in the database practicum.
14. A lessons learned system would be a valuable knowledge sharing tool for the database
practicum.
15. Team building activities, designed with temporary virtual teams like the database
practicum in mind, would provide a more fulfilling and productive environment.
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16. The sharing of more tacit knowledge could be accomplished if the start and end time of
multiple database practicums overlapped allowing for direct interaction between the
participants of multiple database practicums.
17. The knowledge sharing systems used by the database practicum were reliable and
available.
18. Communication conveying enthusiasm is an important factor for facilitating trust in the
database practicum.
19. The database practicum needs to incorporate the use of more video technology to better
share knowledge.
20. The exchange of social information between database practicum participants is an
important facilitator for building trust.
21. The database practicum needs to make greater use of knowledge sharing systems,
mechanisms, and technologies.
22. Communication behavior has a strong influence on the effectiveness of the database
practicum’s participants.
23. The database practicum would be a more fulfilling and productive environment if the
participants were able to meet face-to-face on a regular basis.
24. When participants take action and show a high level of individual initiative they are
facilitating trust with others in the database practicum.
25. The faculty team has incorporated many enabling conditions to enhance the effectiveness
of the database practicum environment.
26. The use of SharePoint by the database practicum provides an effective, available
repository in support of knowledge sharing activities.
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Appendix A contains an example student participant survey.
The mechanism for administering both the faculty team interview and the student
participant survey was developed by the researcher using web-based forms. Prior to the
administration of the interview and survey processes, all interview questions and survey
statements were submitted to the Regis University IRB Board for approval. Appendix C contains
a copy of the approval letter.
An analysis of the documentation available to the database practicum was also used as a
data collection technique. Documentation as a data or evidence source provided access to stable,
unobtrusive, exact, and broadly covered information and explicit knowledge. According to Yin
(2003), the “most important use of documents is to corroborate and augment evidence from other
sources” (p. 87). The data collected from the documentation analysis in addition to the data
collected from the participant observation, faculty interviews, and participant survey were added
to the case study database. The case study database was essential for managing and allowing
access to the data collected. It was used extensively in the next step of this case study, the
evaluation and examination of the data.
Evaluate and analyze the data
A reliance on theoretical propositions guided the researcher in the analysis of the
collected data. Specifically, the proposition that an internal structure to support knowledge
sharing is necessary for temporary virtual teams to progress over time, which guided the review
of literature and the formulation of research questions, and the data collection techniques was
also utilized to guide the data analysis. This reliance added focus to the analysis of the multiple
sources of data or evidence gathered in a manner intended to facilitate the correlation of the data
derived from the review of literature with the data collected in the research area.
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Prepare the report
Reporting the case study was the final step in this case study research framework and
according to Yin (2003), “Reporting a case study means bringing its results and findings to
closure” (p.141). With the intent to make connections between the results and findings of this
case study with the theories and findings of previous research or studies, the author presented
this case study report as a series of questions and answers. This reporting format, guided once
again by the theoretical propositions allowed the researcher to directly answer the research
questions. These results are included in Chapter 4 – Data Analysis and Results.
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Chapter 4 – Data Analysis and Results
Overview
The goal of this research was to evaluate the practical methodologies that support the
development of an internal structure to support knowledge sharing between temporary virtual
teams. This goal led the researcher to identify a key theoretical proposition as an important
guiding principle that provided the foundation for this study. The proposition that an internal
structure to support knowledge sharing is necessary for temporary virtual teams to progress over
time, guided the review of literature as well as the design of this case study research. This
proposition, which provided focus in the development and implementation of research questions,
case selection, and data collection, also guided the analysis and reporting of the collected data.
Multiple sources of data or evidence were incorporated within the framework of this
study to provide for an analysis based on a convergence of that data. Data was collected through
a review of literature, document analysis, participant observation, an interview of the database
practicum faculty team, and a survey of the student participants of the database practicum. The
interview of the database practicum faculty team was intended to gain a greater understanding of
the thoughts and ideals of the individuals responsible for the design of the database practicum
and the survey of the student participants of the database practicum was intended to gain the
same from those responsible for the operations of the database practicum.
Analysis and Results
In order to facilitate more direct answers to the research questions and to provide for
more specific access to this study’s results, the analysis was structured around the following
research questions:

45

1. How can temporary virtual teams overcome the challenges presented by their reliance on
communication and information technologies, and the lack of face-to-face
communications in their temporally and spatially dispersed work environments?
2. How important are knowledge sharing activities to temporary virtual teams and how may
they be useful?
3. What currently used knowledge sharing activities are the most effective? Why?
4. What additional knowledge sharing activities would be beneficial to future temporary
virtual teams? Why?
Research Question 1
The database practicum was designed to function like a small information technology
company. Figure 4 presents the organizational structure of the 2008B database practicum.

Figure 4. Regis 2008B Database Practicum Organizational Structure.
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The organizational chart for the database practicum provided clear definition of the roles and
responsibilities of both the student participants and the faculty team. This organizational chart
was retrieved from the SharePoint browser-based collaboration and document-management
system utilized by the database practicum. SharePoint served as the primary storage for all
documentation related to the database practicum. When asked to respond to the survey statement
“The use of SharePoint by the database practicum provides an effective, available repository in
support of knowledge sharing activities”, 50% of the student participant survey responses agreed.
The remaining 50% neither agreed nor disagreed.

Monthly meetings were held by the database practicum participants to discuss both
operational and educational issues. These monthly meetings were initially conducted using
Skype teleconferencing, but after experiencing technical difficulties with this medium, telephone
conferencing was used instead. A web component was also utilized during these meetings in
order to share content such as power point presentations and word documents in real time with
the telephone based teleconference. Additionally, the monthly meetings were recorded and made
available for download through SharePoint for later review as audio files. Figure 5 shows an
example monthly agenda.
47

Figure 5. Example Regis 2008B Database Practicum Monthly Agenda.
The database practicum environment was a highly virtual environment, where the
participants were dispersed both spatially and temporally. For the researcher, all interaction and
communication within this virtual team was conducted utilizing communication and information
technology. At one point early in the database practicum, participants local to Regis University
were able to meet each other, however, this opportunity occurred only once, and was not
available to all of the database practicum participants.
The literature suggests that the correlation between the virtuality of a team and the
challenges, complexity, and barriers to effectiveness which it may encounter is high (Gibson &
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Cohen, 2003; Jarvenpaa & Leidner, 1998; Powell, Piccoli & Ives, 2004). Furthermore, the
literature strongly suggests that mutual trust is necessary for virtual teams to be effective (Gibson
& Cohen, 2003; Hinds & Weisband, 2003; Jarvenpaa & Leidner, 1998; Kimble, Li, & Barlow,
2000; Ocker & Fjermestad, 2008). With this in mind, the student participants of the database
practicum were asked to respond to survey statements Q2, Q3, Q5, Q11, Q13, Q18, Q20, and
Q24 in order to gauge how effectively they felt that certain actions and communications
behaviors were in building trust in the database practicum environment.
The results of one half of these survey questions, specifically Q2, Q5, Q11, and Q13
indicated 100% agreement with the survey statement.
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Questions Q3, Q18, and Q24 indicated at least 80% agreement.
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While question Q20 indicated the only disagreement in this group at 10%, 50% of responses
were in agreement with the survey statement.
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These results indicated that the student participants of the database practicum responded with a
high degree of agreement to the following survey statements related to actions and trust:
•

Actions of participants that reflect the ability to cope with technical and task uncertainty
build trust within the database practicum environment.

•

Actions of participants that display rational, disciplined behavior in reaction to crisis
build trust in the database practicum.

•

Positive leadership activities can promote a higher-level of trust and shared
understanding in the database practicum environment.

•

When participants take action and show a high level of individual initiative they are
facilitating trust with others in the database practicum.

Additionally, these results showed that the student participants of the database practicum
responded with a high degree of agreement to the following survey statements related to
communication behaviors and trust:
•

Predictable communication behavior is important for building trust in the database
practicum.
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•

Substantive and timely responses to requests are communication behaviors important to
build trust in the database practicum.

•

Communication conveying enthusiasm is an important factor for facilitating trust in the
database practicum.

•

The exchange of social information between database practicum participants is an
important facilitator for building trust.
These survey results were highly supportive of the results of previous research about trust

and virtual teams. Based on a series of case studies of global virtual teams, Jarvenpaa and
Leidner (1998) categorized the characteristics of communication behaviors and team member
actions that appeared to facilitate the existence of trust in virtual teams. A summary of these
characteristics is presented in Table 4 and more details of this study are provided in the review of
literature.
Table 4.
Trust Facilitating Communication Behaviors and Member Actions
Communication
Member Actions
Communication
Behaviors Facilitating Facilitating Trust
Behaviors Maintaining
Trust Early On
Early On
Trust Later on
Social
Coping with
Predictable
Communication
Technical and Task Communication
Uncertainty
Communication
Conveying
Enthusiasm

Individual Initiative

Substantive and
Timely Response

Member Actions
Facilitating Trust
Later On
Leadership

Transition from
Procedural to
Task Focus
Phlegmatic
Reaction to Crisis

(Jarvenpaa and Leidner, 1998, Table 5).
The response to survey statement Q22 resulted in 100% agreement with the survey statement.
This indicated strong support for the idea that communication behavior has a strong influence on
the effectiveness of the database practicum’s participants.
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Survey statement Q10 was intended to provide an indication of the database practicum
participant’s opinions about the effectiveness of the communication and information technology
in use by the database practicum. While 50% agreed that the communication and information
technologies in use promoted a high-level of trust and shared understanding, 30% disagreed, and
20% were undecided.

When asked how they would describe the communication behaviors and participant
actions of effective participants in the database practicum, the responses from the faculty team
indicated that a reliance on email was adequate, and that a lack of organization hindered the
54

communication process. One response indicated that the most successful participants took action
by seeking feedback, and also utilized the existing technology in use by the database practicum
to its fullest. Moreover, the use of Skype video conferencing technology was touted as a
particularly effective communication behavior.
The literature suggests that leaders and managers facilitate trust and are more successful
when they are able to keep team members on task by creating awareness about team members’
progress. Managers can increase team identity and trust by ensuring that the team members
understand and believe in the team’s goals (Hinds & Weisband, 2003). According to Gignac
(2004), “facilitation strategies must be carefully planned and deployed so that the attitude of ‘one
for all and all for one’ is able to emerge and collaboration can truly occur. Indeed, collaboration
cannot be forced on people. It can only be facilitated” (p. 183). Survey statement Q15 was
devised to determine if the database practicum’s participants believed that team building
activities would have a positive effect as suggested by the literature. With 90% of the responses
in agreement with the survey statement, there was a strong indication that the participants of the
database practicum agreed that efforts by leaders and managers in team building activities are
important and can have a positive effect.
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Additionally, survey statement Q25 was intended to reveal whether the database practicum
participants felt that the faculty team had incorporated necessary enabling conditions to enhance
the effectiveness of the database practicum environment. The 50% agreement to this survey
statement did not indicate a high level of agreement.

Survey statements Q7 and Q23 were created in order to gauge how the database
practicum participants felt about the lack of face-to-face communications in the practicum.
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Interestingly, while there was a 50% agreement with the survey statement that the lack of faceto-face communications reduces the level of knowledge sharing in the database practicum, only
30% agreed that the database practicum would be a more fulfilling and productive environment
if the participants were able to meet face-to-face on a regular basis.
Similarly, the responses provided by the database practicum faculty team seemed to
reflect the variance of responses of the student participants. When asked the question how does
the lack of face-to-face communications in the database practicum environment affect the levels
of trust and shared understanding among participants, the faculty’s responses ranged from an
indication that there is little impact to a response indicating that people like face-to-face
communication, but when all parties understand that they are limited to verbal and written
communications, then those methods are just as effective. There was also a response indicating
that the lack of face-to-face communications is a challenge to building trust that can be overcome
by strong leadership, an emphasis on frequent communications including video conferencing,
and a system to reward those who actively share knowledge.
The faculty team also supported the proposition that communication is important for
building trust with one response detailing the enhanced ability to build trust when the method of
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communications included Skype video conferencing. As a participating observer in the database
practicum, the researcher also found that Skype video conferencing enabled a higher level of
trust. The ability to see the facial expressions of a particular faculty team member when the
discussion involved the progress of this researcher/student participant provided for more
valuable feedback when compared to email or phone based communication.
Research Question 2
The literature suggests that when organizations fail to effectively implement mechanisms
and technologies for the organization and exchange of documents, or allow the proliferation of
disparate information sources, they fail to take advantage of and are at risk of losing their explicit
organizational knowledge assets. Moreover, the loss of the tacit organizational knowledge held
in the minds of the employees of the organization may be lost when those employees retire or
leave the organization (Becerra-Fernandez et al., 2004).
According to Becerra-Fernandez et al. (2004), “Knowledge sharing systems can be
described as systems that enable members of an organization to acquire tacit and explicit
knowledge from each other” (p. 301). When organizations make a commitment to knowledge
sharing systems, they are not only promoting the sharing and reuse of organizational knowledge
assets, but they are helping to facilitate a culture of organizational learning as well (BecerraFernandez et al., 2004). Davenport and Prusak (1998), also recognize the value of knowledge
sharing activities when they state, “Extensive knowledge transfer could not happen in large
global companies without the tools provided by information technology, but the values, norms,
and behaviors that make up a company’s culture are the principal determinants of how
successfully important knowledge is transferred” (p. 96).
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Research has suggested that knowledge management activities enable the effectiveness of
temporary virtual teams. This has been demonstrated in a study of communication differences
between high and low performance temporary virtual teams conducted by Ocker and Fjermestad
(2008). In this study, team members communicated and collaborated solely via asynchronous
computer-mediated communication for a period of between fourteen and seventeen days. In their
research, Ocker and Fjermestad (2008) found that high performance teams “incorporated two
emergent structures pertaining to knowledge management to counter these drawbacks of
asynchronous interaction: (1) reviewing the knowledge repository created as a result of their
electronic communication, and (2) summarizing content” (Ocker & Fjermestad, 2008, p. 63).
The student participants of the database practicum agreed with the findings of the review
of literature and previous research. This was evident in their 100% agreement with the survey
statement “Effective knowledge sharing systems, mechanisms, and technologies are important to
share knowledge with future database practicums”.

Similarly, when the faculty team members of the database practicum were asked the question
“How important are knowledge sharing activities to temporary virtual teams such as the database
practicum”, their responses indicated that knowledge sharing activities are crucial and one
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response stressed that the development of an effective knowledge sharing infrastructure is critical
to the continued success of the database practicum. This response also suggested that the time
frame of database practicums should provide some overlap in order to promote continuity
between practicums, and also to facilitate the sharing of tacit knowledge.
A review of documents in the SharePoint browser-based collaboration and documentmanagement system utilized by the database practicum also provided an indication of the
emphasis placed on sharing knowledge in the current and past database practicums. Figure 6 is a
screen shot of a listing of shared documents available to database practicum participants through
SharePoint.
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Figure 6. Listing of Shared Documents in SharePoint.
The listing of shared documents in Figure 6 provided a strong indication that current and past
database practicums had made a significant effort to share explicit knowledge. Dating back to
2006, there were many documents in SharePoint covering a variety of topics including
organizational, technical, administrative, problem solving, and educational issues. In reviewing
the SharePoint shared documents, it appeared to this researcher that there was a greater emphasis
on sharing knowledge within individual database practicums and less of an emphasis on sharing
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knowledge between database practicums. Figure 7 illustrates the structured organization of the
documents created and utilized by the 2008B database practicum.

Figure 7. 2008B_DB_Practicum Folder in SharePoint.
Similarly, Figure 8 illustrates the organization of documents created and utilized by the 2008A
practicum.
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Figure 8. 2008A DB Practicum Folder in SharePoint.
While Figures 7 and 8 highlight that the 2008A and 2008B database practicums provided a
structure for sharing knowledge, they also highlight the inconsistent nature of their knowledge
sharing efforts.
The contents of the 2008A Knowledge Base folder found in the 2008A DB Practicum
Folder are shown in Figure 9.
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Figure 9. 2008A DB Practicum Knowledge Base Folder in SharePoint.
Drilling down further into the folders of the 2008A DB Practicum Knowledge Base Folder
revealed many documents created to share Oracle database setup and maintenance information.
Moreover, these documents indicated the intent to create a Knowledge Base of Resolutions and
“How To” instructions from the work order tickets resolved by the 2008A database practicum.
These documents like the documents created by the 2008B database practicum indicated a strong
intent to share knowledge. Again, in the opinion of this researcher, these efforts seemed local to
an individual database practicum, with little continuity across multiple database practicums.
Rather than building on the work of previous database practicums, it appeared to this researcher
that each database practicum began anew to share knowledge. Additionally, the differing
organizational structures implemented by various database practicums impeded the discovery
and reuse of previously shared knowledge. Moreover, the review of the SharePoint shared
documents indicated that knowledge sharing efforts were more focused on the sharing of explicit
than implicit knowledge.
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While the need for knowledge sharing activities was unanimously supported by the
review of literature, previous research, and the opinions of the student participants and faculty
team, the response to the survey statement intended to gauge the student participant’s opinion
about whether the faculty team had made knowledge sharing processes a priority was less clear.
60% agreed with the survey statement, while 30% neither agreed nor disagreed, and 10%
disagreed with the survey statement.

Research Question 3
Of the five types of knowledge sharing systems identified by Becerra-Fernandez et al.
(2004), one utilized by the database practicum was the incident report database. Incident report
databases are utilized to describe and disseminate information regarding unsuccessful
experiences as well as incidents or malfunctions. The database practicum used the help desk
functionality of Track-It! Web-based software as an incident reporting database. Figures 10, 11,
and 12 show screen shots of the Track-It! Web-based interface. Figure 10 provides a screen shot
of the Track-It! main menu, Figure 11 provides a screen shot of a listing of open work orders in
the help desk area of Track-It!, and Figure 12 shows an example work order created in Track-It!.
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Work orders were created and viewed in Track-It! by several groups within Regis
University including the participants of the database practicum, the participants of the systems
engineering and application development practicum, and by authorized faculty members.
Additionally, a Google e-mail account was used as a method for Regis University database
students and faculty to report incidents which were in turn entered as work orders in Track-It!.
When work orders were entered, key meta-data was entered to track and facilitate the resolution
of database practicum related issues. With resolutions to many issues frequently encountered by
the database practicum, Track-It! provided both a tracking system for current incidents as well as
a repository of resolutions to previous incidents.

Figure 10. Track-It! Main Menu.
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Figure 11. Track-It! Help Desk Open Work Orders.
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Figure 12. Track-It! Example Work Order.
The student participants of the database practicum indicated strong agreement with the
identification by Becerra-Fernandez et al. (2004) of incident reporting databases as effective
knowledge sharing systems. With 90% agreement to the survey statement “Incident reporting
systems like Track-It are important for knowledge sharing in the database practicum”, the
student participants showed strong support for the use of an incident reporting system like TrackIt! as a knowledge sharing system.
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When asked what knowledge sharing systems or activities currently in use by the
database practicum are the most effective, the faculty team responses ranged from the opinion
that there are none, to the inclusion of e-mail, monthly phone calls, and the SharePoint browserbased collaboration and document-management system utilized by the database practicum. These
responses also indicated support for the work of Becerra-Fernandez et al. (2004). According to
Becerra-Fernandez et al. (2004), e-mail, groupware and other team collaboration mechanisms
like SharePoint are important facilitating technologies for the knowledge management sub
processes of exchange and socialization necessary for knowledge sharing systems. More
information about the use of SharePoint in the database practicum can be found in the analysis of
Research Question 2 of this chapter.
Survey statement Q26 was created to determine if the student participants agreed that the
use of SharePoint by the database practicum provided an effective, available repository in
support of knowledge sharing activities. The level of agreement with this statement was mixed
with 50% of the student participants in agreement, and 50% neither agreeing nor disagreeing.
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Survey statement Q8 was created to determine if the student participants agreed that the
database practicum is fully utilizing knowledge sharing systems for the sharing of both implicit
and explicit knowledge with future database practicums. Their responses indicated 60%
disagreement and 20% agreement with the survey statement while 20% neither agreed nor
disagreed.

Survey statement Q17 was created to determine if the student participants agreed that the
knowledge sharing systems used by the database practicum were reliable and available. Their
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responses indicated 40% agreement and 30% disagreement with the survey statement while 30%
neither agreed nor disagreed.

Research Question 4
The student participants of the database practicum were presented with survey statement
Q21 to determine how strongly they felt that the database practicum needs to make greater use of
knowledge sharing systems, mechanisms, and technologies. With 90% of the student participants
in agreement with the survey statement, and only 10% neither agreeing nor disagreeing, their
responses indicated strong support for the greater use of knowledge sharing activities.
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In order to determine what additional knowledge sharing systems and activities would be
beneficial to the database practicum, it was helpful to first refer to the findings of the review of
literature. According to Becerra-Fernandez et al. (2004), “Knowledge sharing systems are
classified according to their attributes. These specific types of knowledge sharing systems
include:
1. Incident report databases.
2. Alert systems.
3. Best practices databases.
4. Lesson-learned (LL) systems.
5. Expertise-locator (EL) systems”
(p. 305).
Survey questions Q4, Q12, and Q14 were created to determine how the student participants felt
about incorporating more of the types of knowledge sharing systems identified by BecerraFernandez et al. (2004) into the database practicum.
As opposed to incident report and alert systems, best practices databases describe
successful efforts. These are descriptions of previously successful ideas that are applicable to
organizational processes (Becerra-Fernandez et al., 2004; Weber et al., 2001). Essentially, best
practices describe the best way to perform some activity. With 80% in agreement, 10% neither
agreeing nor disagreeing, and 10% disagreeing, the responses of the student participants to the
survey statement “The ability to reference a best practices database would enhance the level of
knowledge sharing in the database practicum” indicated a strong preference for the use of a best
practices database.
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The intent of Expertise-Locator (EL) knowledge sharing systems is to catalog knowledge
competencies, including information not typically captured by human resources systems, in a
way that is accessible across the organization (Becerra-Fernandez et al., 2004). EL systems, also
referred to as yellow pages or knowledge maps, constitute a guide to knowledge rather than a
repository containing it. As stated by Davenport and Prusak (1998), “Developing a knowledge
map involves locating important knowledge in the organization and then publishing some sort of
list or picture that shows where to find it. Knowledge maps typically point to people as well as to
documents and databases” (p. 72). Based on their response to survey statement Q12, fully 100%
of the student participants indicated that the database practicum would benefit from the
implementation of a knowledge map or expertise locator system. Similarly, one of the faculty
members indicated the need for an effective expert locater system when asked what knowledge
sharing systems or activities currently in use by the database practicum are the most effective.
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According to Weber et al. (2001), the goal of a lessons learned (LL) system is “to capture and
provide lessons that can benefit employees who encounter situations that closely resemble a
previous experience in a similar situation” (p. 18). The essential tasks of LL systems in support
of organizational processes are to collect lessons, verify the lessons for correctness, store the
lesson through indexing, formatting, and incorporation into a repository, disseminate the lesson
in order to promote its reuse, and finally, reuse or apply the lesson (Weber et al., 2001). With LL
systems individuals can benefit from the knowledge acquired by others. Individuals can
articulate their tacit knowledge acquired through the performance of certain tasks into a more
explicit format which can be more easily shared with and reused by others. The student
participants also indicated strong agreement that a lessons learned system would be a valuable
knowledge sharing tool for the database practicum with 90% in agreement, and 10% neither
agreeing nor disagreeing with survey statement Q14.
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Survey statements Q16, and Q19 were devised to try to determine if the student
participants agreed that certain methods for facilitating the sharing of tacit knowledge would be
beneficial to the database practicum. 80% of the student participants agreed that the sharing of
more tacit knowledge could be accomplished if the start and end time of multiple database
practicums overlapped allowing for direct interaction between the participants of multiple
database practicums while 10% neither agreed nor disagreed and 10% disagreed. Similarly, one
of the faculty team members pointed out that a structure where future practicums overlap with
current team members in order to build continuity and enable the sharing of tacit knowledge may
be required.
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According to Hinds and Weisband (2003), providing easy access to and support for (including
training and technical support) videoconferencing and an on-line team space facilitates shared
understanding in virtual teams. With 70% in agreement, and 30% neither agreeing nor
disagreeing, the student participants indicated strong agreement with the statement that the
database practicum needs to incorporate the use of more video technology to better share
knowledge.

When asked what additional knowledge sharing systems or activities would be beneficial
to current or future database practicums, the responses from the faculty team indicated the need
for a more classroom like structure, an online forum via the WorldClass Learning Management
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System, an indexed system of documentation, and an upgrade of the SharePoint site.
Additionally, one faculty team member reiterated the need for an expertise locator system, and
the greater use of video technology through the implementation of a dedicated video
conferencing infrastructure.
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Chapter 5 – Recommendations and Conclusions
The results of this research have clearly led to the development of practical
methodologies that support the development of an internal structure for knowledge sharing
between temporary virtual teams. The analysis of data collected from a variety of sources
resulted in the identification of numerous methods. These methods are intended to address the
challenges inherent to the temporary virtual team environment, and to provide a structure in
support of knowledge sharing. The knowledge sharing systems, mechanisms, and technologies of
Becerra-Fernandez et al. (2004) in particular, were evaluated in order to determine their
effectiveness in an environment like the database practicum.
Students and faculty participating in the database practicum were provided with an
environment where there was an emphasis on learning, managing knowledge, and providing
remote administration and support in a virtual team environment. The student participants of the
database practicum were aware that they would not meet any of their teammates and that they
would rely on communication and information technology to communicate with each other. The
responses of the student participant survey and the faculty team interview indicated that the
participants in the database practicum appeared to accept the challenges of the virtual
environment and were supportive of methods intended to compensate for those challenges.
The literature strongly suggests that mutual trust is necessary for virtual teams to be
effective (Gibson & Cohen, 2003; Hinds & Weisband, 2003; Jarvenpaa & Leidner, 1998;
Kimble, Li, & Barlow, 2000; Ocker & Fjermestad, 2008). 100% of the student participants
agreed that communication behavior had a strong influence on the effectiveness of the database
practicum. Additionally, the responses provided by the student participants to survey statements
created to determine what communication behaviors and actions were effective in building trust
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with teammates were highly supportive of the findings of Jarvenpaa and Leidner (1998). The
research of Jarvenpaa and Leidner (1998) identified the following communication behaviors and
actions as effective for building trust in virtual teams: social communications, communication
conveying enthusiasm, coping with technical and task uncertainty, individual initiative,
predictable communication, substantive and timely response, leadership, and phlegmatic reaction
to crisis. These results strongly suggest that a structured method for developing a shared
understanding about the research of Jarvenpaa and Leidner (1998) among the database
practicum’s participants would result in a higher level of trust.
The works of Gignac (2004), Hinds and Weisband (2003), Kayworth and Leidner (2002),
and Powell, Piccoli, and Ives (2004) indicate the need for positive leadership that clearly
articulates goals, builds team identity, facilitates the exchange of social information, identifies
and facilitates the sharing of essential knowledge, and aids in the development of shared mental
models among virtual team members. 90% of student participant responses agreed that team
building activities would provide a more fulfilling and productive environment for a temporary
virtual team like the database practicum. Together, these results provide support for the
development of a method for leaders to participate in and actively promote team building
activities.
The combination of telephone conferencing and web-based desktop sharing provided an
effective method for conducting monthly meetings in the database practicum. Regular meetings
are useful in a virtual team environment and with only 30% of student participants agreeing that
the database practicum would be a more fulfilling and productive environment if the participants
were able to meet face-to-face on a regular basis, support for the method utilized was implied.
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The need for knowledge sharing activities was supported by the review of literature,
previous research, and the opinions of the student participants and faculty team of the database
practicum. The student participants agreed 100% that effective knowledge sharing systems,
mechanisms, and technologies are important to share knowledge with future database
practicums. Becerra-Fernandez et al. (2004) identify repositories of information as well as
groupware and other team collaboration mechanisms as effective components of knowledge
sharing systems.
The database practicum utilized SharePoint as a browser-based collaboration and
document-management system. This method of knowledge sharing was clearly needed; however
with only 50% agreement among the student participants that the use of SharePoint by the
database practicum provides an effective, available repository in support of knowledge sharing
activities, it was evident that more can be done to increase the effectiveness of this method. A
response from the faculty team interview pointed out that future database practicums would
utilize an upgraded version of SharePoint. While this upgrade should help, based on a review of
documents stored in SharePoint it appears to the researcher that a change of emphasis is
necessary for this method of knowledge sharing to be more effective. While the emphasis for
sharing knowledge through SharePoint was focused on sharing knowledge within individual
database practicums, the researcher believes that SharePoint could be more effective if the
emphasis for sharing knowledge included more focus on sharing knowledge with future database
practicums. With the ability to promote continuity across database practicums, more direction
and leadership by the faculty team in this change of emphasis would enable this method for
knowledge sharing to be more effective.
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Becerra-Fernandez et al. (2004) identify incident reporting databases as effective
knowledge sharing systems. The use of TrackIt! in the database practicum provided an effective
method for the implementation of an incident reporting database. This was supported by the 90%
agreement by the student participants that incident reporting systems like TrackIt! are important
for knowledge sharing in the database practicum.
The need for additional methods for knowledge sharing in the database practicum was
indicated in the survey responses of the student participants. With only 20% agreement that the
database practicum is fully utilizing knowledge sharing systems for the sharing of both implicit
and explicit knowledge with future database practicums and 90% agreement that the database
practicum needs to make greater use of knowledge sharing systems, mechanisms, and
technologies, the support for additional knowledge sharing methods was strong.
Becerra-Fernandez et al. (2004) and Weber et al. (2001) identify best practices databases
as effective knowledge sharing systems. The adoption of a method in support of the utilization of
a best practices database by the database practicum was supported by the responses of the
student participants. 80% of the student participants agreed that the ability to reference a best
practices database would enhance the level of knowledge sharing in the database practicum. A
review of the documents in SharePoint indicated that much information similar to the content
intended to be stored in a best practices database had already been generated. The evidence
compiled suggests a method for knowledge sharing based on a best practices database would
help to realize the goals of this research. A method for sharing knowledge with a best practices
database must include an emphasis on sharing knowledge with future practicums in addition to
the current database practicum.
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A review of documents in SharePoint suggested that there has been an emphasis on
documenting resolutions to commonly occurring problems in past database practicums. The
organization of these documents, however, hindered their discovery and reuse. According to
Weber et al. (2001), lessons learned systems are used “to capture and provide lessons that can
benefit employees who encounter situations that closely resemble a previous experience in a
similar situation” (p. 18). With 90% of the student participants agreeing that a lessons learned
system would be a valuable knowledge sharing tool for the database practicum, the support was
strong for a method incorporating a lessons learned system.
As a participant observer, the researcher often found that one of the greatest impediments
to performing the tasks necessary to provide support to the students and faculty served by the
database practicum was the location of the person or persons with the knowledge and authority
needed to solve a particular problem. The documentation review of SharePoint again led to
examples of documents such as contact lists that contained valuable information, however,
similar to the other examples, the organization of this information was often specific to a
particular database practicum and was difficult to locate. In response to this issue, the researcher
strongly supports a method for maintaining and utilizing an expertise-locator knowledge sharing
system in the database practicum. The intent of expertise-locator knowledge sharing systems is
to catalog knowledge competencies, including information not typically captured by human
resources systems, in a way that is accessible across the organization (Becerra-Fernandez et al.,
2004). The student participants of the database practicum expressed strong support for an
expertise-locator systems as they responded with 100% agreement that the database practicum
would benefit from the implementation of a knowledge map or expertise locator system. Support
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from the faculty team was evident as well with an interview response indicating the need for an
effective expert locator system.
The review of literature highlighted how difficult it is to effectively share tacit
knowledge. According to Nonaka (1998), tacit knowledge is contained in people’s minds often
in the form of mental models or beliefs. It may be acquired through apprenticeships or by
observation. Tacit knowledge is so highly personal to the knower, that it is hard to fully articulate
and share. Additionally, Nonaka (1994) describes the process of socialization as a mode of
knowledge conversion where tacit knowledge is converted to tacit knowledge through the
interaction between individuals. Socialization is a process where the sharing of experiences, such
as shared mental models and skills, takes place resulting in the creation of tacit knowledge.
Unfortunately, the environment of the database practicum was not conducive to Nonaka’s
process of socialization due to the 100% turnover rate of the student participants. A method for
promoting the sharing of tacit knowledge between the participants of different database
practicums through the process of socialization would be possible if there was an overlap in the
duration of the individual database practicums. This would allow for the sharing and transference
of knowledge between different database practicums through the direct interaction of the
participants. Support for such a method was indicated as 80% of the student participants agreed
that the sharing of more tacit knowledge could be accomplished if the start and end time of
multiple database practicums overlapped allowing for direct interaction between the participants
of multiple database practicums. Similarly, one faculty interview response indicated that a
structure where future practicums overlap with current team members in order to build continuity
and enable the sharing of tacit knowledge may be required.
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Becerra-Fernandez et al. (2004) identify email as a facilitating technology for the
knowledge management process of socialization. The use of email was a highly effective method
for communicating in the spatially and temporally dispersed virtual team environment of the
database practicum. Video-conferencing is another facilitating technology for the knowledge
management process of socialization identified by Becerra-Fernandez (2004). While the use of
video-conferencing was not fully implemented in the database practicum, many of the student
participants and one faculty team member utilized the video-conferencing features of Skype.
Based perhaps on this usage, the support for video-conferencing as a method for communication
in the database practicum was strong as 70% of the student participants agreed that the database
practicum needs to incorporate the use of more video technology to better share knowledge.
Additionally, in an interview response, a member of the faculty team stressed the need for the
greater use of video technology through the implementation of a dedicated video conferencing
infrastructure. Moreover, the researcher found communications utilizing video-conferencing
technology to be more effective than the other methods of communication utilized in the
database practicum.
The methodologies described herein offer the benefits of greater knowledge sharing in a
temporary virtual team environment like the database practicum. It is important to develop a
shared understanding of their need and a commitment by all participants to understand the
benefits of their implementation.
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Chapter 6 – Areas for Further Research
Areas for further research include the investigation of additional facilitating technologies
and mechanisms in support of knowledge sharing systems. The further investigation of videoconferencing in particular as a method for communication and transferring more tacit knowledge
in a virtual team environment would be of great interest to this researcher.
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